the charge transport, since only the heavy hole contribution has to be considered. It is shown that for the state-of-the-art heterostr~ctures the heavy hole mobility is limited by the deforma~ion potential acoustical and optical phonon scatterings with small contribution from ionized impurities at low temperatures. The valence band deformation potential constant has been determined comparing the theoretical calculations with available experimental data on temperature dependence of the hole mobility. -2 - Identification of the scattering processes limiting carrier mobility is one of the primary goals of studying .the charge transport in modulation-doped heterostructures (MOH). In the last few years the mobility of the two dimensional electron gas confined at the heterointerface of two semiconductors has been very extensively investigated l -4 . Most of the principal features of the electron scattering, as well as their relationship to heterostructure properties, are now Quite well understood S -7 . Accordingly, the extremely high electron mobilities at low temperatures, 2 3 higher than 2 x 10 6 cvm , observed in GaAs-A1GaAs MDHs were explained in -s terms of remote impurity and acoustic phonon scattering 7 . A very profound effect of modulation doping on hole mobility was also observed 8 -12 . To date 2 the highest reported hole mobility is 2.35 x 105 cvm at 2K12
It is Quite -s obvious that formulation of a model of hole mobility comprising all the complexity of the valence band is a cumbersome task. However, as has been shown by the author 13 , a tractable model of the hole mobility can be devised when a number of simplifying assumptions is introduced. In the previous calculations of the hole mobility13 the values of the effective masses determined from cyclotron resonance experiments were adopted 8 . The most recent theoretical results indicate that the zero magnetic field effective masses are considerably different from the masses determined at high magnetic field 14 ,lS.
In this letter new theoretical results on the energetic structure of the two-dimensional hole gas 14 , In the case of p-type MDH a new scattering process inherently related to the valence band electronic structure has to be considered. For typical p-type A1GaAs-GaAs MDH with the hole density p > 2 x lOll cm-2 the heavy to light hole mass ratio 15 is bigger than 3; therefore, the light holes are very efficiently scattered by the heavy holes. It has been shown 16 for the case of three dimensional electron gas that the electron-hole scattering can be well approximated by ionized impurity scattering for the hole to electron mass ratio larger than 2. Here we adapt this approximation and assume that the heavy holes are evenly distributed within a quantum well of width 17 8/3b h Here b h is the variational parameter of the two dimensional hole ~~s' Since in a good quality MDH the experimentally observed mobilities are much higher, it is evident that the light holes don't contribute to the total mobility. This finding considerably simplifies the overall picture of the hole transport in p-type MDHs, as only the heavy hole subband has to be considered. Also it should be noted that the hole density determined from Hall effect measurements is equal to the heavy hole.density rather than to the total hole density.
The scattering ~rocesses limiting the heavy hole mobility in MDHs are 13 : ionized impurity~ acoustic phonon deformation potential and (2 ) where E2 = (i + m)2 + v~ (n -m)2 dp 2 v2 2 value of the parameter b h • E dp by comparing the theoretical results with 2 7 the experiment. For the present case we have found bhE dp = 8.4 x 10 ev 2 /cm. Using a simple approximation for the value of the variational 13 parameter b h ,one obtains E dp = 4. by ionized impurity scattering even for the purest p-type GaAs 27 , whereas, as shown in Fig. 1 , the 20 hole gas mobility follows the phonon mobility limit down to -4 K.
In summary. it has been shown that in p-type MOH the mobility of the light holes is dominated by heavy hole scattering and is much lower than the mobility of the heavy holes. Therefore, the temperature dependence of the hole mobility can be explained in terms of a single subband transport. In a Reference to a company or product name does not imply approval or recommendation of the product by the University of California or the U.S. Department of Energy to the exclusion of others that may be suitable. 
